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A pair of dosimeters aboard satellites in a Molniya orbit have made measurements of the radiation dose under 0.69 gm/cm 2 of aluminum. The measured dose was substantially less than that predicted by the NASA AE-8 and AP-8 models. The cause of the difference cannot be determined with certainty.
One possibility is that AP-8 is in agreement with the observations and that AE-8 leads to a substantial overestimate of the dose due to electrons. The orbital parameters result in a variety of magnetospheric environments for the satellite ranging from the Southern auroral zone, the equatorial regions of the inner zone with its energetic protons and electrons, the outer zone energetic electrons, the high-latitude plasma sheet, the magnetosheath and, at times, the interplanetary medium. The dosimeter makes a direct measurement of the dose in silicon in a slab geometry under 100 mils of aluminum shielding. The geometry of the spacecraft installation is such that approximately w solid-angle is not heavily shielded; the other 3r is heavily shielded.
In this report, data from two independent measurements will be presented and the implications discussed.
II. DOSIMETER 
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The dosimeter storage register has a capacity of 36 bits. The counts are accumulated directly in binary code, so the total capacity of each dose-monitor channel is 236 counts or 6.87 x 1010 counts. Each count corresponds to 2.7 x 10-6 rads as determined by calibration with radioactive sources. Tne maximum dose capacity is 1.85 x 105 rads. The maximum and minimum measurable dose rate is determined by maximum discharge pulse rate (105 pulse/see) and the system leakage current (1 pulse/500 see) respectively. The maximum measurable dose rate is 0.27 rads/'sec. The minimum detectable dose rate is 5.4 x 10 -9 rads/sec (0.17 rad/yr).
III. RESULTS
The dosimeters were flown aboard two satellites. The dosimeters are iabeled, for reasons irrelevant to the present discussion, as PL03 ana PL04. This plot shows that the dose from PL04 continued to decline whereas the dose from PL03 began to increase and by late 1986 they became identical. In Fig. 4 the height of perigee is plotted vs. the dose difference between PL04 and PL03. Note that, when the perigee altitudes were identical, the measured daily doses were essentially the same. It is not a longitude effect since the orbital planes were close together and fixed relative to each other. This comparison shows that the initial difference observed in the data from the two dosimeters was due to exposure to a different environment and not due to a difference in the dosimeters themselves. This figure shows that the height of perigee has a strong effect upon the dose experienced by a Molnlya satellite. 
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heights of 341nm and 857m. The actual locations of the orbital planes of the two satellites were used in the calculations; they differed only by 110. The measured dose has been multiplied by 2 because only -1/2 of the semi-infinite shield was exposed to the ambient environment. The actual measured doses are multiplied by 2 because of the geometry of the dosimeter, see above.
Note that the calculated dose is more than a factor of 2 larger than the measured dose, that electrons provide the largest contribution to the total dose, and that the electron dose is larger at 857nm than at 341nm whereas the proton dose is larger at 341nm than at 857nm.
9
V. DISCUSSION Why the large difference between the measured and calculated radiation dose? Gussenhoven et al. 1 have made measurements of the radiation dose in the DMSP orbit which is circular at 450nm and at a 960 inclination. They found that the outer zone plus inner zone electron dose in the DMSP orbit is substantially less than that predicted by NASA model AE-8. For a spherical shield with a thickness of 0.55 gm/cm 2 of aluminum, they find a calculated-to-measured ratio of -6, and for a 1.55 gm/cm 2 shield they find a ratio -9.
Thus, we are led to consider the possibility that the disagreement between the Molniya predictions and measurements is due to an overestimate of the electron dose by the NASA models. Remember that the Molniya shield is 0.69 gm'cm 2 aluminum in a semi-infinite slab geometry.
Let f be the convection factor to bring the measured and observed dose into agreement. Then from Table 1: 14.3 f . 6.9 = 8.84, 21.1 f + 4.5 = 5.44.
Tnese equations give f = .0814. Thus, the overprediction of the NASA models is 12.3 for the Molniya orbit under the assumption that the discrepancy we observe is due to the NASA electron models alone.
VI. CONCLUSIONS
1)
The dose measurements made in a Molniya orbit suggest that the NASA AE-8 model substantially overpredicts the dose under a -0.69 gm/cm 2 aluminum shield. Note that these measurements do not prove that this is the case, more complex differences between prediction and measurement are possible.
2) The number of large storms, which substantially add to the radiation dose, varied greatly in number and intensity over the mission to date.
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